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AMKNDMKN T TO THE CLAIMS 



12. (Currently Amended) A high pressure discharge lamp accor d ing t t> c la im 6. cuinpn.sini;: 
a quartz jjlass bulb: 

eonduetive elements, said conductive elements beirm airtightlv sealed at sealin g 
portions of said quart/- >:lass bulb; and 

a pair of electrodes, each electrode of said pair oT electrodes b eing disposed so as to be 
opposite the other an d ea ch of said electrodes beine connected to one of said conductive 
elements. 

wherein R ,„,^ of a contactina portion of eac h o f said electrodes is about Sum or less. 

wherein R ,,., . is a maximum of an absolute v alue of a difference betw een a distance 
from an axial center of each of said electrodes to a pa rt icular point on a surface of each of 
said electrodes and a mean value of the distance, and 

wherein the a maximum value of the a surface roughness of a portion other than the 
an end portion of each of .said electrodes is in the a range between about 5 pm and 12 |.im. 



rently Amended) A high pressure discharge lamp acc or d i ng to 
a quartz ula.ss bulb; 



conductive elements, said conductive elements being ai rt ightl y scaled at sealing 
portions of said quartz glass bulb: and 

a pair of ele ctrodes, each electrode of said pair of electrodes heinu disposed so as t o be 
opposite (he other and e ach o f said electrodes being connected to one of said condiicti\e 
elements. 

wherein R ,„ ,. of a contactintJ portion of each of s ai d electrodes is about 5 pm or less. 

wherein R ,,,,. is a maximum of an absolute value of a d ifference between a distance 
from an axial center of each of said electrodes to a particular point o n a surface of each of 
said electrodes and a mean value of the distance, and 

vv hercin the a maximum value of the a surface roughness of a portion of other than the 
an end portion of each of said electrodes is in the a range between about 7 fjtn and 9 pm. 



14-19. (Canceled) 
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20. (Currently Amended) 4^ A high pressure discharge lamp according to ciaii ii 1 , 
co mprising: 

a quart/, glass bulh: 

a conductive element whicli is airt i ghtlv sealed at a sealiim portion of said quai t/ glas s 
bulh: and 

a pair orelcctrodcs. each electrode of said pa ir orelectrodes being disposed in said 
quartz glass bulb so as to be opposite the other and said each electrode of said pair ol " 
electrodes being connected to said conductive clement. 

wherein a part of said each electrode of said pair of electrodes is sealed with said 
quartz glass bulb at said sealing portion so as to generate a contaclintz portion formed b\ the 
part of ea c h electrode of said pair of electrodes and said quart/, glass bulb, and 

a max imu m Icntith of the contacting por ti on is defined as: 

I.,.,, (mm) ; 2 0 0/(PxDl: and 

a minimum length. L ,,^,„ of the contacting poilion is defined as: 

L^.. . (mm) 0.8/(D--x tt) or 

(mm) ; 0.7 whichever is l onger. 

w here D is the diameter (mm) of the corresponding electrode of said pair o f electrodes 
and P is the po wcr (W) supplied to the corresponding electrode of said pair of electrodes, an d 

wherein said contacting portion covers a distance !. from the scaling portion to the an 
end of the electrode, said end of said electrode terminating inside and beyond the an edge of a 
foil. 

21 (Currently Amended) The A high pressure discharge lamp accordi ng to claim 1 . 
comprising: 

a quart/ ulass bulb; 

a conductiv e element w hich is airtightlv scaled at a sealing portio n of said quart/ glass 
bulb: and 

a pair of electrodes, each electrode of said pair of electrodes bdim disposed in said 
quartz g lass bulb so as to be opposite the other and said each electrode of said pair ol" 
electrodes be i ng connected to said conductive element- 
wherein a pari of said e a ch electrode of said pair of electrodes is se aled w ith said 
quart/ tzlass bulb at said .sealimi portion .so as t o generate a contactintz portion for me d b\ the 
pa n of each electrode of said pair of electrodes a nd s aid quartz glass bulb, and 
a maximum Icnuth I, ..,,, of the contactine portion is defined as: 
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I- (mm) - 20()/(PxD ): and 

a miiiimum lenuth. L ol'thc contactina portion is defined as: 

l-,,„„ (mm) .2 0.8/ (P-x tt) or 

I ,„„n (mm) > 0.7 wliiehever is lon ger. 

where D i.s the diameter (mm) ol'the corresponding electrode of said pair of cleclrcidcs 
and P is the power (W) supplied lo the corresponding electrode of said pair of electrodes, and 
wherein said power is in a range between 120-200 W. 

22. (Canceled) 

23. (Currently Amended) -fh^ A high pressure discharge lamp acco r ding to claim f, 
comprisinu: 

a quartz tj|a.ss bulb: 

a conductive eleme n t which is airtightiy sealed at a scaling portion of said quart/, tz l ass 
bulb: and 

a pair of electrodes, each electrode of said pair of electrodes bei ng disposed in said 
quart?, ulass bulb so as to be opposite the other and said each electrode of said pair of 
electrodes bein g c onnected to said conductive elemen t. 

wherein a p a rt of said each electrode of said pai r o f electrodes is sealed with .sa i d 
quartz glass bulb at s a id sealing portion so as to generate a c o ntacting portion formed by the 
part of each electrode of .said pair of electrodes and said quartz t^lass bulb, and 
a maximum length L ^,. ol'the con tact ing portion is defined as: 

L„„. (mm) < 200/(PxD): and 

a minimum lengt h. L^.^ of the contactintz portion is defined as: 

L,„„ (mm) ■ 0.8/ (D-x n) or 

Lm,„ ( mm) k 0 . 7 whichever is longer. 

where D is the dia m eter (mm) of the corrcspondinu electrode ofsaid pair of electrodes 
and P is the power fW) supplied to the correspondina electrode ol'.said pair of electrodes, and 
wherein said diameter ofsaid each electrode is between 0.4 - 0.8 mm. 



24-25. (Canceled) 
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26. (Currently Amended) Wte A high pressure discharge lainp a 
comprisinu: 

a quart/, glass bulb: 

conductive elements, said conductive elements beinti airtiuhtiv sealed at sealitm 
portio n s of said quart/ glass bulb; an d 

a pair of electrodes, each electrode of said pair of electrodes being disposed so as to be 
opposite t he other and each of said electrodes being connected to one of said conductive 
elements, 

wherein R „,,, of a contacting portion of each of sai d electrodes is about 5\im or les s. 

wherein R ,„,^ is a maximum of an absolute value of a d i fference between a distance 
from an axial center of each of said electrodes to a particuhir point on a surface of each of 
said electrodes and a mean value o f t he distance, and 

wherein said contacting portion covers a distance from the sealing portion to the an 
end of the electrode, said end of said electrode terminating inside and beyond the an edge of a 
foil. 
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between about 5 /j.m and 1 2 m. 

In yet another aspect of the invention, the maximum value of the surface 
roughness of a portion other than the end portion of each of the electrodes is in the range 
between about 7 fj,m and 9 ^ m. 
5 In yet another aspect of the invention, mercury vapor is contained in the high 

pressure discharge lamp in an amoimt between about 0.12 and 0.3 mg/mm'. 

In yet another aspect of the invention, a halogen gas is contained in the high 
pressure discbarge lamp in an amount between about 10'* and 10"^ ju mol/mm^. 

In yet another aspect of the invention, an inert gas is contained in the high 
10 pressure discharge lamp with a pressure of about 6 kPa or more. 

In yet another aspect of the invention, the pair of electrodes uses tungsten 
containing potassium oxide. 

In yet another aspect of the invention, the bulb wall loading in the high pressure 
discharge lamp is about 0.8 W/mm^ or more. 
15 In yet another aspect of the invention, the end portion of each of the electrodes 

has a surface which is polished by a composite electrolytic polishing method. 



BRIEF DESCRIPTION OF THE DRAWINGS 
Some of the features and advantages of the invention have been described, and 
20 others will become apparent from the detailed description which follows and from the 
accompanying drawings, in which: 

FIG. 1 is a diagram showing a schematic cross-sectional view of a high pressure 
discharge lamp according to an embodiment of the present invention; 

FIG. 2 is a graph showing the relationship between the length L of a contacting 
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portion formed by sealing an electrode with a quartz glass bulb and the defect percentage 
where the power supplied to the high pressure discharge lamp is fixed at 200 (W) and 
the diameter 0 of the electrode is varied among 0.4, 0.6, and 0.8 (mm); 

FIG. 3 is a graph showing the relationship between the length L of a contacting 
5 portion formed by sealing an electrode with a quartz glass bulb and the defect percentage 
where the diameter 0 of the electrode is fixed at 0.6 (mm) and the power supplied to the 
high pressure discharge lamp is varied among 200, 150, and 120 (W); 

FIG. 4 is a graph showing the minimum length, L„j„, where the diameter D of 
an electrode is in the range between 0.4 and 0.8 mm, and the maximum length, L„„, 
10 where the power supplied to the high pressure discharge lamp is 200 W, 150 W, and 120 
W, respectively; 

FIG. 5 is a diagram showing the schematic structure of a power supply system 
for a high pressure discharge lamp; 

FIG. 6 is a graph showing the relationship between the maximum value, R^, of 
15 the surface roughness of an electrode at a contacting surface and the defect percentage; 

FIG. 7 is a diagram showing a schematic cross-sectional view of a high pressure 
discharge lamp according to an embodiment of the present invention; 

FIG. 8 is a diagram showing a configuration of a conventional high pressure 
discharge lamp; and 

20 FIG. 9 is a diagram showing a configuration of a conventional high pressure 

discharge lamp in which cracks are generated at the sealing portions. 



DETAILED DESCRIPTION OF THE INVENTION 
The invention summarized above and defined by the enumerated claims may be 



